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Abstract
Background: A healthcare provider's recommendation to undergo screening has been shown to
be one of the strongest predictors of completing a colorectal cancer (CRC) screening test. We
sought to determine the relationship between the general quality of self-rated patient-provider
communication and the completion of CRC screening.
Methods: A formative study using qualitative data from focus groups and quantitative data from a
cross-sectional survey of church members about the quality of their communication with their
healthcare provider, their CRC risk knowledge, and whether they had completed CRC screening
tests. Focus group participants were a convenience sample of African American church members.
Participants for the survey were recruited by telephone from membership lists of 12 African
American churches located in rural counties of North Carolina to participate in the WATCH
(Wellness for African Americans Through Churches) Project.
Results: Focus Groups. Six focus groups (n = 45) were conducted prior to the baseline survey.
Discussions focused on CRC knowledge, and perceived barriers/motivators to CRC screening. A
theme that emerged during each groups' discussion about CRC screening was the quality of the
participants' communication with their health care provider. Survey. Among the 397 participants
over age 50, 31% reported CRC screening within the recommended guidelines. Participants who
self-rated their communication as good were more likely to have been screened (36%) within the
recommended guidelines than were participants with poor communication (17%) (OR = 2.8, 95%
CI 1.2, 6.4; p = 0.013). Participants who had adequate CRC knowledge completed CRC screening
at a higher rate than those with inadequate knowledge (p = 0.011). The percentage of participants
with CRC screening in the recommended guidelines, stratified by communication and knowledge
group were: 42% for good communication/adequate knowledge; 27% for good communication/
inadequate knowledge; 29% for poor communication/adequate knowledge; and 5% for poor
communication/inadequate knowledge.
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Conclusions: Participants who rated their patient-provider communication as good were more
likely to have completed CRC screening tests than those reporting poor communication. Among
participants reporting good communication, knowledge about colorectal cancer was also
associated with test completion. Interventions to improve patient-provider communication may be
important to increase low rates of CRC screening test completion among African Americans.
Background
Colorectal cancer (CRC) screening among average risk
adults 50 years and older can decrease the incidence and
mortality rates for CRC [1-7]. National policy-making
expert organizations recognize and support this evidence
by recommending a variety of CRC screening testing strat-
egies [8-13]. However, the 2001 Behavioral Risk Factor
Surveillance System (BRFSS) reported only 23.5% of
adults age ≥ 50 had fecal occult blood test (FOBT) within
the last year, 38.7% had sigmoidoscopy or colonoscopy
within the past 5 years, and only 53.1% of adults had been
screened with either test within the recommended time
periods. Data specifically from North Carolina are similar:
30% have had FOBT within 1 year, 31% have had sig-
moidoscopy within 5 years, and 45% have had either test
within the recommended time periods [14].
A healthcare provider's recommendation to undergo
screening has been shown to be one of the strongest pre-
dictors of completing a CRC screening test [15-17], and
has also been shown to be strongly correlated with initial
and repeat mammography [18,19], and the completion of
Pap smears[20]. Such recommendations may be more
likely to occur when patients and providers communicate
well, but previous research has not directly explored the
relationship between patients' perceptions about the
quality of patient-provider communication and the use of
CRC screening. We sought to examine the association
between perceived communication and CRC s screening
in a sample of African-American church members in rural
North Carolina.
Methods
Data for this study were obtained as part of a larger study,
the WATCH (Wellness for African Americans Through
Churches) Project http://www.watchproject.net. The
WATCH Project was a church-based colorectal cancer pre-
vention study designed to increase fruit and vegetable
consumption, reduce fat intake, increase moderate physi-
cal activity, and increase CRC screening among church
members. In this study of patient-provider communica-
tion and CRC screening, we used data from two different
sources: 1) focus groups of African American men and
women, and 2) surveys of church members. The Institu-
tional Review Board from the University of North Caro-
lina at Chapel Hill approved this study.
Focus groups
As part of the formative data collection in early 1998, we
conducted six focus groups of African American adults.
There were three focus groups of African American adult
men and three of African American adult women. The
focus groups comprised of a convenience sample drawn
from members of African American churches located in
central North Carolina. The focus groups were conducted
in the churches, lasted approximately 60 minutes, were
tape recorded, transcribed, and reviewed for accuracy. A
$15 incentive and refreshments were provided for the par-
ticipants. The focus groups were led by sex-matched Afri-
can American moderators and explored issues associated
with colon cancer, CRC screening (barriers and motiva-
tors), nutrition, and physical activity. The information
from the focus groups was used to develop the question-
naires and to help guide the intervention strategies used in
the culturally appropriate colon cancer prevention
program.
Survey
The second source of participants for the survey study was
the baseline intervention sample for the larger WATCH
project. The telephone survey collected information
focused on general health status, nutrition, physical activ-
ity, patient-provider communication, CRC risk knowl-
edge and screening behaviors. The baseline survey was
completed, on average, in approximately 40 minutes and
was administered by trained interviewers prior to the
intervention. The baseline telephone surveys were con-
ducted between October 1998 and October 1999.
In this study, a history of CRC screening was defined as
the self-report of undergoing a fecal occult blood test
(FOBT), flexible sigmoidoscopy, or colonoscopy within
the recommended time period. Participants were asked
whether they had each of the CRC screening tests, and if
they responded yes, the participants were asked when they
had their last test. The items in the survey included a brief
explanation of each screening test. Items were described as
follows: FOBT, "which is stool slides"; sigmoidoscopy,
"which is a tube inserted in the rectum to look at the colon
and the bowel"; and colonoscopy, "which is a tube
inserted in the rectum to look at the entire intestine, usu-
ally given in a hospital or specialist's office." Responses
included, "less than 1 year"; "1–2 years"; "3–5 years"; or
"more than 5 years."BMC Public Health 2004, 4:62 http://www.biomedcentral.com/1471-2458/4/62
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CRC screening was considered to be within the recom-
mended time period based on an algorithm using ACS
guidelines considering which test and how recent the test
was performed (e.g. a person who reported having FOBT
within the past year was considered within the recom-
mended time period). Participants were considered to
have been screened within the recommended time period
if they had a FOBT within the preceding year, and sig-
moidscopy within the preceding 5 years. Although current
CRC screening guidelines recommend colonoscopy every
10 years for average-risk adults, we examined colonoscopy
use in the past 5 years because of the limitations of the
survey instrument. Self-report of CRC screening behavior
has been demonstrated to be a reliable endpoint for inter-
vention trials [22].
Statistical analyses
Analyses of data from this study included factor analysis,
analysis of variance, and logistic regression and were con-
ducted using SPSS, version 10.1. Logistic regression anal-
yses were performed to evaluate whether the level of
perceived patient-provider communication was signifi-
cantly related to CRC screening behavior in this popula-
tion. Sociodemographic variables were identified as
potential covariates if there was plausible theoretical or
empirical evidence that the variable might be associated
with the communication variable or with CRC screening.
Variables that were significantly associated with commu-
nication level (p < 0.05) were retained and tested as cov-
ariates in the logistic models. Only the sex of the
participant, receiving healthcare at a doctor's office versus
a clinic/emergency room, and knowledge of CRC risk
were significantly associated with communication and
only these three covariates were entered into the initial
logistic model. Variables in the model were evaluated by
the Wald test and interpreted using odds ratios and confi-
dence intervals. The overall fit of each model was evalu-
ated using the Hosmer-Lemeshow Goodness of Fit test
and by examining classification tables [23].
Results
Focus groups
Several major themes associated with CRC emerged from
the personal experiences expressed about the medical
community during the focus groups. One of the themes
discussed by the participants in each focus group was
patient-provider communication. Selected comments by
focus group members about CRC and patient-provider
communication are listed in Table 1. This important
theme that emerged during the focus group was addressed
in the baseline survey by adding items to the question-
naire that specifically addressed perceived communica-
tion with health care providers (Table 2).
Table 1: Focus groups (>50 years old): selected comments about patient-provider communication, colon cancer knowledge, and 
screening
"My doctor never even told me that I needed a digital or colonoscopy, or the technical term.
The only concern is said was prostate. Nobody said anything about colon.''
[Male]
"I'm sixty years old and he's never told me to take one of these. I need to change doctors.''
[Female]
"Well you know, I think of men when I think of colorectal cancer.''
[Female]
"I've heard from 48 on up is a prostate exam more than anything else. I haven't heard anything about the colon. I really hadn't."
[Male]
Table 2: Patient-provider communication scale*. Five Items**
A) I receive enough understandable information from my doctor/healthcare provider to make good decisions about my health.
B) I feel rushed during visits.
C) My doctor/healthcare provider involves me in decisions about my health care treatment.
D) I feel uncomfortable asking my doctor for tests or information if he/she doesn't mention it.
E) My doctor/healthcare provider understands my health needs.
*These items were included in the baseline survey because of the importance of the patient-provider communication theme that emerged from the 
focus group participants.
**Responses: Always, Almost always, Sometimes, Rarely, Never
Items A, C, and E loaded on the same factor (α = 0.74) and these three items were used in the final measure.BMC Public Health 2004, 4:62 http://www.biomedcentral.com/1471-2458/4/62
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Survey
Originally, 2480 names were obtained from the 12 church
rosters located in five rural counties in North Carolina.
Many members were ineligible (not 18 years old,
deceased, no longer living in the state, medically incapa-
ble, phone number no longer working) or we were unable
to contact them by telephone, and 239 members who
declined to participate in the WATCH Project. There were
850 church members who participated in the WATCH
Project and completed the baseline survey. The adjusted
response rate was 66% using a calculation method, sug-
gested by the Council of American Survey Organizations
(CASRO) [21], that accounted for individuals whose eligi-
bility and response status were unknown because pro-
gram staff were never able to contact them.
The participants in this study were the 397 church mem-
bers who participated in the WATCH Project and were 50
years and older. The characteristics of the 397 participants
are shown in Table 3. Participants were mostly female
(74%) and African American (98%). The mean age was 63
years (SD = 9.7). About half of the sample was currently
married, 25% were widowed, and 14% were divorced.
Thirty-seven percent had less than a high school educa-
tion, 30% had a high school diploma or GED, 16% had
some college or trade/beauty school, and 18% had a col-
lege degree or post-college education. Household income
was answered by only 52% of the participants, and of the
responders, 51% reported an income of less than
$20,000.
Factor analysis of the five communication items was per-
formed from the baseline survey responses and two fac-
tors were identified; one with three items and the other
with two items. The second factor was dropped because it
had only two items and did not add reliability to the scale.
The three communication items about shared decision-
making and patient satisfaction demonstrated good relia-
bility (Cronbach's alpha = 0.74) and were summed to cal-
culate a communication score. The communication score
was used to categorize the participants into three groups:
good, fair, and poor communication with providers. Par-
ticipants were categorized as having "good" communica-
tion if they perceived receiving enough information from
their provider, being involved in medical decisions, and
thinking that their provider understood their health needs
almost all the time or always. Participants who rated all
three items 'sometimes', 'rarely', or 'never' scored "poor"
Table 3: Communication and the characteristics of the participants ≥ 50 years old*
Communication*
Total** n (%) Good n (%) Fair n (%) Poor n (%) F-test p-value
Sex
Male 103(25.9) 71(23.8) 14(28.0) 18 (42.9) F(2, 387) = 3.503
Female 293(73.8) 227(76.2) 36(72.0) 24 (57.1) p = .031
Education
Less than HS 145(36.5) 103(34.6) 21(41.2) 18 (42.9) F(2, 388) = 0.409
HS/ GED 117(29.5) 91 (30.5) 14(27.5) 9 (21.4) p = .665
Trade School/ College 135(34.0) 104(34.9) 16(31.4) 15 (35.7)
Income
<$20,000 184(51.0) 132(48.4) 26(57.8) 23 (59.0) F(2, 354) = 1.134
$20,000–$49,999 128(35.5) 102(37.4) 12(26.7) 13 (33.3) p = .323
≥ $50,000 49 (13.6) 39 (14.3) 7 (15.6) 3 (7.7)
Marital Status
Married 213(53.8) 164(55.2) 22(43.1) 24 (57.1) F(2, 387) = 1.350 p=.261
Divorced/ Widowed/ Separated 162(40.9) 116(39.1) 26 (51.0) 18 (42.9)
Never married 21 (5.3) 17 (5.7) 3 (5.9) -----
Healthcare Facility***
Doctor's office 325(82.7) 250(85.0) 40(78.4) 29 (69.0) F(2, 384) = 3.605
Clinic/ER/Health Dept. 68 (17.3) 44 (15.0) 11(21.6) 13 (31.0) p = .028
Insurance****
Medicaid/Medicare 176(44.3) 137(46.0) 19 (37.3) 19 (45.2) F(2, 388) = 0.669 p = .513
No health insurance 21 (5.3) 14 (4.7) 4 (7.8) 3 (7.1) F(2, 388) = 0.566 p = .568
Employer/self-paid 219(55.2) 167(56.0) 29 (56.9) 18 (42.9) F(2, 388) = 1.344 p = .262
*Communication categories: the mean score for each category was calculated from the individual scores (continuous values)
** Numbers may not reflect the total n = 397 because of participants' refusals or missing data
***This variable is based on the questionnaire item: Where do you usually go when you need health care?
****Insurance variables were dichotomized for each category. Totals may exceed 100%, some respondents marked multiple categories (e.g., they 
had Medicare in addition to self-paid insurance).BMC Public Health 2004, 4:62 http://www.biomedcentral.com/1471-2458/4/62
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on the communication scale, and individuals who rated
the items with a mix of the above listed responses were
assigned to the "fair" group.
In terms of quality of communication, 75% (298/397)
responded positively to all 3 questions and were consid-
ered have "good" communication; 10% (42/397)
responded positively to none of the 3 questions and were
considered to have "poor" communication; and 13% (50/
397) had fair results. Participants in the good communi-
cation group were more likely to be female (p = 0.031),
and were more likely to receive their healthcare at a doc-
tor's office versus a clinic/emergency room/health depart-
ment (p = 0.028). None of the other sociodemographic
factors listed in Table 3 appeared to vary significantly
among communication groups. Participants categorized
in the good communication group were more likely to
report having been screened for CRC in the recommended
time period compared to those in the poor communica-
tion group (35.9% vs. 16.7%; OR = 2.8, CI 1.2, 6.4, p =
0.013).
Only 45% (175/389) of the participants reported that
their providers had recommended CRC screening, and
just 31% (120/389) of all participants reported being
screened within the recommended time interval. Of the
individuals who reported being screened, 65% (78/120)
stated that their doctor had recommended CRC screening,
compared with 36% (97/269) of those who did not report
screening.
Knowledge of CRC was assessed using seven items (Table
4) with a mean correct response of 3.8. If the participants
answered at least four out of the seven items correctly,
they were categorized as having adequate knowledge
about colorectal cancer. The participants were considered
to have inadequate CRC knowledge if they answered
incorrectly or 'don't know' to ≥ 4 of the 7 items.
Knowledge about CRC was considered adequate (knowl-
edge score > = 4) for 57% (228/397) and inadequate for
43% (197/397). Participants with adequate CRC knowl-
edge were more likely to have completed a CRC screening
test within the recommended time period compared to
those with inadequate CRC knowledge (21% vs. 10%).
Adequate knowledge was associated with a higher level of
education (p < 0.001), a higher level of income (p <
0.001), having health insurance (p < 0.001), and having
Medicare/ Medicaid as one's health insurance (p < 0.001).
Multivariate analyses
Results of the logistic regression analyses are shown in
Table 5. Results were similar when using communication
and CRC risk knowledge as continuous exposure varia-
bles, and when using a history of CRC screening anytime
in the past as the outcome variable (instead of recent
screening). For ease of interpretation, we chose to present
the categorical analyses and use recent screening as the
outcome of interest. After adjustment for the sex of the
participant and source of healthcare, quality of communi-
Table 4: Knowledge of colorectal cancer risk factors among 397 African American participants (≥50 years old) in the WATCH Project
Seven Items Correct Answer Percent*
1. A low fat and high fiber diet helps decrease colorectal cancer risk. True 70.8%
2. The risk of colorectal cancer is higher in men than women. False 13.6%
3. Physical activity decreases the risk for colorectal cancer. True 42.6%
4. Colorectal cancer risk increases after age 50. True 69.3%
5. A family history of colorectal cancer does not increase your risk. False 49.1%
6. Finding cancer early will not increase the chances of surviving it. False 65.7%
7. You only need to have a colorectal cancer screening test if you are having symptoms. False 67.5%
*The percentage of participants who responded with the correct answer to each CRC knowledge item (n = 397)
Table 5: Factors associated with receiving CRC screening among 397 African American participants in the WATCH Project
Variable OR (95% CI) p-value
Sex .65 (0.39, 1.07) 0.093
Source of healthcare (M.D. office vs. Clinic/ER) 1.07 (0.58, 1.95) 0.838
CRC Knowledge (Adequate vs. Inadequate) 1.82 (1.14, 2.89) 0.011
Patient-provider communication (Good vs. Poor/Fair) 1.95 (1.29, 2.94) 0.002BMC Public Health 2004, 4:62 http://www.biomedcentral.com/1471-2458/4/62
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cation remained significantly associated with completion
of a CRC test.
CRC screening within recommended guidelines by per-
ceived communication and knowledge is listed in Table 6.
The poor and fair communication groups were combined
because of the small numbers within each category. Ade-
quate knowledge is statistically significant for the good
communication group but not for the fair/poor commu-
nication group. A test for interaction of communication
and knowledge was performed for CRC within recom-
mended guidelines and demonstrated no significant
interaction.
Discussion
Our study found that participants had higher rates of CRC
screening when their self-rated communication with their
healthcare provider was classified as perceived as more
positive. In addition, we found that participants who self-
rated their communication as good and who had ade-
quate CRC knowledge completed recent CRC screening at
higher rates than those with good communication and
inadequate knowledge. In addition, screening rates are
higher with both good communication and adequate
CRC knowledge than when only one factor is present.
These findings suggest that both good patient-provider
communication and CRC knowledge are important for
CRC screening. Because of the cross-sectional nature of
our study, we cannot determine causality, and it is possi-
ble that CRC knowledge improves by going through the
screening process.
Improving CRC screening rates in the African American
population may require strategies that address both
improving physician-patient communication skills and
increasing CRC knowledge. Good patient-provider
communication is fundamental to a patient's perceived
quality and satisfaction with their healthcare. Better com-
munication, including the use of shared decision making,
is associated with trust between patients and providers
[24]. However, trusting the medical community remains a
key concern for many African Americans. This is due, in
part, to a long history of justifiable fear and mistrust of the
medical and research communities stemming from the
historical Tuskegee incident and other discriminatory
practices in health care [25,26]. Our findings suggest that
African Americans in this study generally had positive per-
ceptions about communicating with health providers.
Prospective data about communication and trust are
needed to determine whether these perceptions predict
greater screening compliance.
The association between the lack of physician recommen-
dations for cancer screening tests and low patient utiliza-
tion of those tests has been documented in previous
investigations [18,19,27-30]. In a recent study of rural pri-
mary care practices, discussion about CRC screening
occurred in only 14% of eligible patients [31]. Addition-
ally, previous research has documented that African Amer-
ican patients receive less physician recommendations for
cancer screening tests and utilize cancer screening tests at
lower rates than other ethnic groups [27,32-34]. In
another recent study of 150 African Americans (aged 50–
79), 39% reported never having a recommendation for
FOBT, 60% never had a flexible sigmoidoscopy recom-
mended, and 57% never had a colonoscopy recom-
mended [35]. In our study, only 45% of participants
stated that CRC screening had been previously recom-
mended by their healthcare provider.
The results of our study and other previously published
work [24,35-39] suggest that CRC screening rates may
improve by: 1) a focus on methods to improve patient-
provider communication skills both for the patient and
for providers; 2) addressing physician attitudes and
behaviors toward recommending tests, and 3) providing
patient CRC education that takes into account patients'
literacy skills and preferred style of receiving information.
Providing CRC risk knowledge and training to improve
communication skills may be accomplished with various
interventions [40]. Decision aids, systematically devel-
oped tools to provide information, increase knowledge,
and encourage shared decision making, may also
empower individuals to become more involved with their
healthcare. Decision aids for CRC screening may be very
useful because there is evidence that patients vary in their
preference for how to be screened [36,37].
Limitations
Although the results from our cross-sectional study have
implications for developing colorectal cancer prevention
Table 6: CRC screening results by communication and 
knowledge
CRC screening in 
recommended time (%)
Poor and Fair 
communication
Inadequate knowledge 15.0
(n = 40) p = 0.654
Adequate knowledge  18.5
(n = 54)
Good communication
Inadequate knowledge 27.4
(n = 124) p = 0.012
Adequate knowledge 41.6
(n = 173)BMC Public Health 2004, 4:62 http://www.biomedcentral.com/1471-2458/4/62
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programs, it must be recognized that prospective longitu-
dinal studies are needed that specifically address the effect
of patient-provider communication on CRC screening.
Because of its cross-sectional design, we cannot infer
causal relationships. In addition, since all participants
were recruited from 12 churches, there may be some clus-
tering of exposures and outcomes by physician that may
affect the results; we did not measure this effect. Patient-
provider communication was measured by using only
three self-reported communication items, which may not
fully capture the full extent of the patient-provider rela-
tionship. In addition, we do not know whether our
participants had racially discordant or concordant physi-
cians, and we did not have information regarding the phy-
sician's beliefs or practices about CRC screening or the
physicians' assessment of the quality of communication
with the patients. The outcome measure of having under-
gone CRC screening was self-reported, and these results
were not validated. Finally, because of the relatively small
number of participants and the use of convenience sam-
pling, results from this study may not be generalizable.
Conclusions
The findings from this cross-sectional study suggest that
not only do patients need to be informed about their CRC
risk and the importance of screening tests but that having
good communication with their healthcare provider may
also important. The burden of having good communica-
tion in the patient-provider relationship is the responsi-
bility of both individuals. Both the patient and the
provider should strive to improve their communication
skills so that patients who want to participate in the deci-
sion about how to be screened for colorectal cancer may
do so effectively.
Because culturally distinct factors may contribute to poor
communication and mistrust for African-Americans, spe-
cific new strategies need to be developed [38]. Beliefs, atti-
tudes, and concerns about cancer, prevention behaviors,
and participation in medical decisions may not be the
same for all races. If new prevention strategies for the Afri-
can American population are developed, then there may
be a chance at reducing the disparities associated with
colon cancer and race.
Competing interests
The author(s) declare that they have no competing
interests.
Authors' contributions
M.L.K. participated in the conception of the study, the
analyses, the interpretation of the results, writing the first
draft and revising the manuscript. A.S.J. participated in the
conception of the study, performed the statistical analy-
ses, participated in the interpretation of the results, and
the editing of the manuscript. M.P.P. participated in the
interpretation of the results and the writing of the manu-
script. M.H., E.J., and V.O. assisted with the qualitative
analysis and surveys. M.K.C. participated in the
conception of the study, the statistical analyses, interpre-
tation of the results, and the writing of the manuscript. All
authors read and approved the final manuscript.
Acknowledgements
This research was supported by grants from the American Cancer Society
(ACS RPG-97-141-01-PBP) and the NC Nutrition Network (00073-00).
References
1. Mandel JS, Church TR, Bond JH, Ederer F, Geisser MS, Mongin SJ, Sno-
ver DC, Schuman LM: The effect of fecal occult-blood screening
on the incidence of colorectal cancer.  N Engl J Med 2000,
343:1603-1607.
2. Kronborg O, Fenger C, Olsen J, Jorgensen OD, Sondergaard O: Ran-
domised study of screening for colorectal cancer with faecal-
occult-blood test. Lancet 1996, 348:1467-71.
3. Hardcastle JD, Chamberlain JO, Robinson MHE, Moss SM, Amar SS,
Balfour TW, James PD, Mangham CM: Randomised controlled
trial of faecal-occult-blood screening for colorectal cancer.
Lancet 1996, 348:1472-1477.
4. Mandel JS, Church TR, Ederer F, Bond JH: Colorectal cancer mor-
tality: effectiveness of biennial screening for fecal occult
blood. J Natl Cancer Inst 1999, 91:434-437.
5. Selby JV, Friedman GD, Quesenberry CP, Weiss NS: A case-control
study of screening sigmoidoscopy and mortality from color-
ectal cancer. N Engl J Med 1992, 326:653-657.
6. Chu KC, Tarone RE, Chow WH, Hankey BF, Ries LA: Temporal
patterns in colorectal cancer incidence, survival, and mortal-
ity from 1950 through 1990. J Natl Cancer Inst 1994, 86:997-1006.
7. Muller AD, Sonnenberg A: Protection by endoscopy against
death from colorectal cancer. A case-control study among veterans.
Arch Intern Med 1995, 155:1741-1748.
8. Pignone M, Rich M, Teutsch SM, Berg AO, Lohr KN: Screening for
colorectal cancer in adults at average risk: a summary of the
evidence for the U.S. Preventive Services Task Force. Ann
Intern Med 2002, 137:132-141.
9. Winawer S, Fletcher R, Rex D, Bond J, Burt R, Ferrucci J, Ganiats T,
Levin T, Woolf S, Johnson D, Kirk L, Litin S, Simmang C: Colorectal
cancer screening and surveillance: clinical guidelines and
rationale-Update based on new evidence.  Gastroenterology
2003, 124:544-560.
10. Byers T, Levin B, Rothenberger D, Dodd GD, Smith RA: American
Cancer Society Guidelines for Screening and Surveillance
for Early Detection of Colorectal Polyps and Cancer. Update
1997. CA: Cancer J Clin 1997, 47:154-160.
11. Agency for Health Care Policy and Research: Colorectal Cancer
Screening: Summary. AHCPR Publication 97-0302, Washington,
DC; 1997. 
12. Rex DK, Johnson DA, Lieberman DA, Burt RW, Sonnenberg A:
Colorectal cancer prevention 2000: Screening recommenda-
tions of the American College of Gastroenterology.  Am J
Gastroenterology 2000, 95:868-877.
13. Smith RK, Cokkinides V, Eyre HJ: American Cancer Society
Guidelines for the early detection of cancer, 2003. CA Cancer J
Clin 2003, 53:27-43.
14. Centers for Disease Control and Prevention: Trends in Screening
for Colorectal cancer-United States, 1997 and 1999. Morbidity
and Mortality Weekly Report 2001, 50:162-166.
15. Vernon SW: Participation in colorectal cancer screening: a
review. J Natl Cancer Inst 1997, 89:1406-1422.
16. Brenes GA, Paskett ED: Predictors of stage of adoption for
colorectal cancer screening. Prev Med 2000, 31:410-416.
17. Cornelius LJ, Smith PL, Simpson GM: What factors hinder women
of color from obtaining preventive health care? Am J Public
Health 2002, 92:535-539.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Public Health 2004, 4:62 http://www.biomedcentral.com/1471-2458/4/62
Page 8 of 8
(page number not for citation purposes)
18. Fox S, Murata PJ, Stein JA: The impact of physician compliance
on screening mammography for older women. Arch Intern Med
1991, 151:50-56.
19. Lerman C, Rimer B, Trock B, Balshem A, Engstrom PF: Factors
associated with repeat adherence to breast cancer
screening. Prev Med 1990, 19:279-290.
20. Harlan LC, Bernstein AB, Kessler LG: Cervical cancer screening:
who is not screened and why?  Am J Public Health 1991,
81:885-890.
21. CASRO Task Force on completion rates: On the definition of
response rates, special report (on-line).  [http://www.casro.org/
resprates.cfm]. Accessed February 2004
22. Baier M, Calonge N, Cutter G, McClatchey M, Schoentgen S, Hines S,
Marcus A, Ahnen D: Validity of self-reported colorectal cancer
screening behavior. Cancer Epidemiology, Biomarkers & Prevention
2000, 9:229-232.
23. Hosmer DW, Lemeshow S: Applied logistic regression. John
Wiley & Sons, Inc. New York; 1989. 
24. Cooper-Patrick L, Gallo JJ, Gonzales JJ, Vu HT, Powe NR, Nelson C,
Ford DE: Race, gender, and partnership in the patient-physi-
cian relationship. JAMA 1999, 282:583-589.
25. Corbie-Smith G, Thomas SB, St George DM: Distrust, race, and
research. Arch Intern Med 2002, 162:2458-2463.
26. Freimuth VS, Quinn SC, Thomas SB, Cole G, Zook E, Duncan T: Afri-
can Americans' views on research and the Tuskegee Syphilis
Study. Soc Sci Med 2001, 52:797-808.
27. O'Malley MS, Earp JL, Harris RP: Race and mammography use in
two North Carolina counties.  Am J Public Health 1997,
87:782-286.
28. Fox SA, Stein JA: The effect of physician-patient communica-
tion on mammography utilization by different ethnic groups.
Med Care 1991, 29:1065-1082.
29. Brouse CH, Basch CE, Wolf RL, Shmukler C, Neugent AI, Shea S:
Barriers to colorectal cancer screening with fecal occult
blood testing in a predominantly minority urban population:
a qualitative study. Am J Public Health 2003, 93:1268-1271.
30. James A, Campbell MK, Hudson MA: Perceived barriers and ben-
efits to colon cancer screening among African Americans in
North Carolina: how does perception relate to screening
behavior? Cancer Epidemiol Biomarkers Prev 2002, 11:529-534.
31. Ellerbeck EF, Engelman KK, Gladden J, Mosier MC, Raju GS, Ahluwalia
JS: Direct observation of counseling on colorectal cancer in
rural primary care practices. J Gen Intern Med 2001, 16:697-700.
32. Burns RB, McCarthy EP, Freund KM, Marwill SL, Shwartz M, Ash A,
Moskowitz MA: Black women receive less mammography
even with similar use of primary care. Ann Intern Med 1996,
125:173-182.
33. Grady KE, Lemkau JP, McVay JM, Reisine ST: The importance of
physician encouragement in breast cancer screening of older
women. Prev Med 1992, 21:766-780.
34. Gemson DH, Elinson J, Messeri P: Differences in physician pre-
vention practice patterns for white and minority patients. J
Community Health 1988, 13:53-64.
35. Taylor V, Lessler D, Mertens K, Tu SP, Hart SP, Hart A, Chan N, Shu
J, Thompson B: Colorectal cancer screening among African-
Americans: the importance of physician recommendation. J
Natl Med Assoc 2003, 95:806-812.
36. Pignone M, Harris R, Kinsinger L: Videotape-based decision aid
for colon cancer screening. Ann Intern Med 2000, 133:761-769.
37. Pignone M, Bucholtz D, Harris R: Patient preferences for colon
cancer screening. J Gen Intern Med 1999, 14:432-437.
38. Thom DH, Campbell B: Patient-physician trust: an exploratory
study. J Fam Pract 1997, 44:169-176.
39. Meade CD, McKinney WP, Barnas GP: Educating patients with
limited literacy skills: the effectiveness of printed and video-
taped materials about colon cancer. Am J Public Health 1994,
84:119-121.
40. Harrington J, Noble LM, Newman SP: Improving patients' com-
munication with doctors: a systematic review of interven-
tion studies. Patient Educ Couns 2004, 52:7-16.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/4/62/prepub